Abstract: This study was carried out to give a picture of the geological history of the Shatt Al-Arab River.Four sites were chosen along the Shatt Al-Arab River course forsedimentological, mineralogical and faunal assemblages study. Two types of sedimentstexture are showed by grain size analysis which are; Silt and Sandy Silt. X-Ray diffraction analysis for minerals content showed that calcite, quartz, dolomite and feldspar are the dominated bulk minerals in the study area. Calcite is the most abundant mineral with averages of 51%, 38%, 44%, and 48% in site 1, 2, 3 and 4, respectively. Feldspar is the lowest mineral content with averages of 5%, 8%, 13%, and 7% in site 1, 2, 3 and 4, respectively. While Clay minerals analysis showed thatKaolinite, illite, chlorite, palygorskite, and mixed-layer of montmorillonite-chlorite are present in the study area. The mixed-layer of montmorillonite-chlorite are the most abundant mineral with averages of 59%, 53%, 52%, and 55% in sites 1, 2, 3 and 4, respectively, while palygorskiteis the lowest mineral content with averages of 8%, 5%, 5%, and 9% in sites 1, 2, 3 and 4, respectively. The Fauna assemblages; ostracoda, foraminifera and mollusks suggested three biofacies in the study area. The first (BF1) reflectsfresh marsh-fluvial environment. The second biofacies (BF2) reflects a shallow estuarine -brackish marsh environment, while the third biofacies (BF3) reflects a lower estuarine -marine environment. Site one is considered as a non-life facies which is also found in site four at depth (70-320) cm. The environment was influenced by marine water which may indicated by the occurrence of Ammonia beccari, Cyprideis torosa, and Elphidum excavatum. The tectonic factor occurs by uplifted and subsidence subsurface structures. These adjustments can be recognized through the lithological column along the river stream. Also, Shatt Al-Arab River appears to have formed recently in the Earth's geologic time scale, through a comparison between lithofacies and biofacies of this study with previous C 14 dating studies on the area, Shatt Al-Arab River probably have beenformed during ( 2000-1600) years before present.
Introduction
Shatt Al-Arab River is made up of the confluence of the Tigris and Euphrates Rivers at Qurna city and continues in the south-eastern direction to end up in the Arabian Gulf south of the city of Faw. The Mesopotamian plain is broad, flat deltaic complex with shallow fresh water marshes like Baghdad and Zechri, and brackish water like Shafi and Hammar marshes which is thought to be formed as young as 649-552 BP with around <3m depth, surrounded by extensively vegetated marshes (Rzoska, 1980) . Fluviallacustrine or Aeolian is the origin of the surface sediments of the marshes (Aqrawi,2001 ). The tectonic setting of the study area is located in Zubair subzone, formed the southernmost of Mesopotamian which is almost identical with Shatt AlArab River. It is bounded by Takhadid Qurna transversal fault in the north, and the southern boundary is located at AlBatin fault or along transversal fault in Kuwait (Jassim and Buddy, 1987 in Jassim and Golf, 2006) . Mesopotamian zone is covered by Quaternary deposits of marsh/ lacustrine sediments southern and fluvial -aeolian deposits from Tigris and Euphrates Rivers (Fox and Ahlbrandt, 2002) . Karim (1989) mentioned that the Mesopotamian zone is characterized by the existence of many gently plunging subsurface structures of different sizes. These structures are surface and subsurface faults and salt structures. The subsurface structures are important oil fields in the south and middle of Iraq. The movement of the Mesopotamian zone is caused by deep faults from the basement to surfaces, and the activity of alpine movement which is still effective in present days, and existence of thick salt beds which is represented by Hormuz and Gotnia Formations (Al-Sakini, 1995).The Ancient Climate in the study area is semi-wet and Arid (Aqrawi, 2001 ). The Geomorphological Setting of Shatt Al-Arab River shows that the river is in the last phase of the river development according to Davies geomorphological cycle which is in three stages, depending on the currents speed, the river decline, and the channel breadth (Al-Whaely, 2014).The biological activity and chemical precipitation are the other sources of sediments in the study area (Hudson et al., 1957 ).
Materials and Methods
Four sites were chosen for sampling in the study area (Fig.  1) .Galvanized tubes three inches in diameter with one meter in length were used and connected by sockets for coring and pushed by hammer machine downward the ground. Twenty nine samples were chosen from different depths of the sites for analyses, four samples from site one within two meters, eight samples from site two within six meters, six samples from site three within four meters, and eleven samples from site four within seven meters. In the laboratory, the grain size distribution was obtained by Laser beam master size 2000 deviceat geology Department, Science College, University of Basrah. The non-clay and clay minerals were identified by using X-ray diffraction technique in the X-ray laboratory of Physics Department, Science College, University of Basrah. In the preparation for examination under light microscope, the Foraminifera and other fauna samples were washed on ASTM 23o mesh sieve to remove the finer (silt and clay) particles. The residue, which included sand and fauna were collected and dried, then picked, using o.oo1 mm hairbrush. The Foraminifera and other fauna were spread carefully on a 6o-chambered sorting tray and observed under a binocular microscope and identified to species level. In the present investigation based on the latest approved classification system established by Leoblich and Tappan (1988) in the classification of foraminifera, Keen and Coan (1974) , Moore (1969) for Gastropods and Pelecypoda, Peiris (1969) 
Results

Grain size analysis
Grain size analyses were carried out to four boreholes of the four sites to determine clay, silt and sand percentage, for statistical parameters of grain size, the method of Folk (1974) was applied (Table1). 
Mineralogical analysis
Oriented samples for clay minerals (Table 2 ) and x-ray power diffraction (XRD) for non -clay minerals (Table 3) were applied. The percentages of both were calculated by semi-quantitative method by using area under curve of higher intensity of each mineral in the chart of XRD and the minerals was identified by Chao(1969) method. Bd * = Represented sample of B7 and B8, Bf * = Represented sample of B2 and B3.
Fauna
Four sites in the study area have been selected site; 1, 2, 3 and site 4 with different depths 2, 6, 4 and 7 meters respectively. Site 1 has no fauna to be identified while the results of faunal identification and counting comprise Ostracoda, foraminifera, and mollusks of the three other sites are indicated in Tables (4) , plate (1, and 2). Below the observed groups: Site Two 
Discussions
According to the texture classification of Folk (1974) , the grain size analysisindicates twosedimentological textures in the study area; Silt and sandy silt texture and the late is the dominant. Mean size of the sediments in site one, two, three and four are 6.95, 5.7, 6.25, and 5.55 phi respectively ( Table  1 )which reflect that the sediments are fine grains and were deposited at low energy conditions (Al-Ali, 2010). Sorting value is (Table 1 ) of the silt, and sandy silt in the study area show poorly, while graphic kurtosis varies (Table 1 )Platy kurtic type. The Skewness values (Table 1) are near symmetrical. These variablevalues of statistical parameters could be related to multiple environments, transported from riverine-aeolian environment and the other derived from marine environment (Gandhi et al., 2007) .
Figure (2) shows the distribution of lithofacies of study area, by comparing the lithofacies variation with the digital elevation model of the study area, it shows that site one silt lithofacies with 80cm thickness is far about 20cm from surface which is located north Shatt Al-Arab River near Tigris and Euphrates Rivers confluence, while in moving downstream to site two and site three the silt lithofacies is found about 30cm far from surface with 120 and 70cm thickness respectively. But in site four it is found about 150cm far from surface with 75cm in thickness which is located south of Shatt Al-Arab River near Abu Al-Khasib town. This variation could related to the structural or topographical settings toward the Arabian Gulf and tectonically active and effected by uplift from subsurface structures at the north of Shatt Al-Arab River. The results of clay minerals show Kaolinite, Illite, Chlorite, Palygorskite and mixed layer of chlorite-montmorillonite ( Table 2 ). The presence of these minerals are evidence of the diversity of acidic igneous and metamorphic rocks which indicates by presence of Kaolinite and Illite minerals, as well as, the presence of Chlorite indicates the alkaline igneous rocks origin. Kaolinite mineral varies in sites 1, 2, 3 and 4 with ranges 20%, 15-27%, 19-25%, and 14-20% respectively, and relatively stable along the studied sites.Illite mineral in sites 1,2,3, and 4 varies in ranges between 8%, 9-26 %, 13-24 %, and 9-18 % respectively.
Illite mineral in Shatt Al-Arab River is the residue of rewashing processes of old sediment (Al-Beyati et al., 2000). Carroll (1970) mentioned that Illite mineral can be formed by the weathering of potassic feldspar minerals in arid climate, low rainfall, high alkalinity and pH more than 8 conditions. Illite percentages may be due to the leaching of sediments by irrigation methods or degradation phenomena in organic matter. Also Illite mineral dominated in marine shale and common in ancient sediments. Chlorite mineral varies in sites 1, 2, 3 and 4 between 4 %, 3-11 %, 5-6 %, and 4-6 % respectively, Chlorite is commonly found in igneous Calcite, quartz, dolomite and feldspar are most of bulk minerals in the sediments in the study area ( Table 3 ). The abundant light mineral is Calcite mineral in site 1, 2, 3 and ranges 51 %, 22-54 %, 36-52 %, and 37-54 % respectively in sediments of the study area, which could originated from organisms or chemical reaction. The most dominant minerals in all sites of study area are Calcite and Quartz compared with the other minerals, were Calcite mineral increases in the fine and very fine sediments; silt & clay (Purser and Seibold, 1973) . The Quartz mineral is the second abundant light mineral in the sediments of the study area were ranges in site 1, 2, 3and 4 ; 31 %, 16-46 %, 34-45 %, and 32-42 % respectively (Table 3 ) which refers to the high resistance to erosion processes. While the feldspar minerals occurs in low percentage in site 1, 2, 3 and 4; 5 %, 0-9 %, 0-15 %, and (4-13)% respectively, which could a result of relatively rapid transportation of sediments by river mainly during flooding, due to its low resistance to weathering and erosion processes. Dolomite mineral also has a low percentage which ranges in site 1, 2, 3 and 4 ; 13 %, 0-61 %, 0-13 %, and 7-12 % respectively, except in site two (0-30)cm depth a very high percentage which could be a period of drought and composition of Sabkha or because the dolomitization process that effect on calcite minerals with the increase of saline water that containing a higher percentages of magnesium ions passage on calcite mineral and allow to form dolomite mineral from calcite. The estuarine species of fossils (Elphidium excavatum, Ammonia beccarii of foraminifera and Cyprideis torosa of Ostracoda) can support this increase in dolomite mineral. Aqrawi (1993) showed the lower Mesopotamia main minerals are; Calcite,Quartz, Dolomite and feldspar, followed by clay minerals; Illite, Palygorskite, Kaolinite, Chlorite as well as the expandable minerals. Palygorskite has a wide distribution in Basrah area; also Kaolinite is a common mineral in Basrah soils.
According to the abundance and types of assemblagesof fauna (Tables 4), The first is BF1 which appears from surface to about 100cm in site two and three, represented by some species Charophyte and Melanopsis,Bellamya bengalensis, andLymnaea sp., which reflect fresh marsh-fluvial environment. The second biofacies is BF2 which appears at depths 100-350 cm in site two, and 300-400 cm in site three represented by the species; Elphidum sp., Lagena sp., Corbicula fluminalis, Unio sp., and Cyperidopsis sp., which reflect shallow estuarine -brackish marsh environment. In site four from surface to70 cm the species are indicating a mix of (BF2) biofacies with some species of (BF1) biofacies. This may reflect an influence of a river during the deposition of these facies (Issa et al., 2009 ). While the third biofacies BF3 appears at depths 350-600 cm in site two, 100-300 cm in site three, and 320-700 cm in site four represented by the species; Cyprideis torosa, Elphidum excavatum, Ammonina beccari, Vitrinella sp., Quinqueloculina seminula, and Haplocytheidea keyseri, which reflect lower estuarine -marine environment(Plate 1and 2). In addition, site one considered as none life facies which is also found in site four at depth 70-320 cm. All these facies have been found in fine sandy silt and some silt sediments. The inversion of BF2 and BF3 could be related to the reworking of sediments in the area. The southern part of the Mesopotamian plain was probably an intertidal zone during (9000 -5000) BP, under the effect of ancient Euphrates and Tigris Rivers, and gradually replaced by marsh and fluvial sediments (Al-Hawi, 2014) (Fig.4) .Two paleochannels branches have been recognized, located at the western side of Shatt Al-Arab River, between Shatt Al-Arab River and Khor Al-Zubair (Hussein, 2011) .
The history of Euphrates River had shifted twice. The first shift occurred at the confluence of Tar Al-Saied with Bahar Al-Najaf courses, the second shift occurred in the middle and south parts of the river, where changed its course near Aqraqouf city toward south and south east, and connected with Sippar course, then passes through many of ancient cities such as Shropuk, Sippar, Nippur, Kutha, Uruk and Ur (Table 5 ). These changes occur naturally as a result of several factors, the most important factors are the neotectonic activity of the subsurface structures, and the nature of sedimentation processes (Al-Sakini, 1993; Aqrawi, 1993 Aqrawi, , 2001 . While the second factor is the repeated floods that influence the River behavior, the high water level force the rivers to break their higher banks and run over the surrounded plain areas (Al-Ahamed, 1985) . (Fig. 5 ). After all, as a conclusion for Shatt Al-Arab River occurrence, since before 2000 BP there was Tigris and Euphrates River discharge in separate Strems to the Arabian Gulf, and from 1500 BP to present time, the Shatt Al-Arab River is Already existed, this leads to conclude that the river probably has been formed during 2000-1600 years before present.
Conclusions
The clastic sediment of the area classified into silt and sandy silt with domination of sandy silt.The common light minerals found in the sediments of the study area are calcite, quartz, dolomite and feldspar with domination of calcite and quartz minerals compared with the other minerals. High intensity of diagenetic alteration processes occurred in the depositional environment which could predicted from the clay minerals variation like Kaolinite, illite, chlorite, palygorskite, and mixed-layer of montmorillonite-chlorite. Dolomitization process occurs in some depths which reflect an evaporation period as a sabkha in the area.According to the faunal assemblages which reflect that the area was a scene as lower estuarine -marine followed by lower estuarine -brackish marsh and finally fresh marsh-fluvial environment. Shatt Al-Arab River have responded and adjusted to the neotectonic movements by uplifted and subsided subsurface structures. These adjustments can be recognized through the lithological column along the river stream.Shatt al-Arab River appears to have formed quite recently in the Earth's geologic time scale, by using C14 dating, the river may form during 2000-1600 years before present. 
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